Precipitation Processing

STORBD Data VIiIisuali zat
User Gui de

Ver sli2on

Prepared By:

NATI ONAL AERONAUTICS AND SPACE ADMI NI ST
GODDARD SPACE FLI GHT CENTER
Code 610. 2/ PPS
Greenbelt, Maryl and 20771

Ma 20 1 9



TABLE OF CONTENTS

AONT ROD U C T iQNiii e ereeress e e e e e e e e e e e e e e e e e e e nnneaaaeeeeeeas 1-1
1.31D Vi sual i z.at.d.on. .. Ra.g.esS. . eeeeninnnn. 1-1
1 AD 0o UL  CeS.d U .S eereeeeerr e, 1-1
1 .WBs i Ng Ces.d. UM .S i eerreer e e 1-2
.BAPM Near Real ..li.me. . Vi e We. e eeeeeenn, 2-1
22 1 N g R O G o I o O oo R Y o 5 o 2-1
2 .26 V e G ML . G 2-2
2 .L3e v el 2 AL GRROE. . 2-3
2 . L4e v el 2. A DR.R s 2-3
2 .L5e v el 2.8 LGB 2-4
2 .L6e v el S L ME R G e 2-5
AT ORM Vi rt ual.... T o 1 o 1= S 31
G T e N g O o I o O o G O o O o H USSP 31
3. 2wa-Bhsed Pur.o.duUC.t. S 3-3
3.Gr BB S e d  Pr.0d UGl S e 3-3
S 0N O 8 Y =SV - o SO A = N = U 4-1
e 1 o I S o o O o G o S o 4-1
4 NNavigating .t.he..l.nti.ef.f.ace 4-2
A BBV VLT il ki e e e e e e ennn s 4-3
O YA VI o S o TP 4-5

ACRONYMS AND ABBREVMILATLONS. .. A-1




STORMD Data ViUseal iGuatdieon
Ver slio n
Ma ¢ 091

1. OLNTRODUCTI ON

1. 13D/1I SUALIT ZATI ON PAGES

STORNMt t ps: / /storm)pps. @ao paiibd i-kd yyedhydatl abd ec e\
interface foratihen GMeodaldr eémdePtr pCEPMIE aMii Dni &Pm o
Sysnt d PF8Se. goa3 B VWifsualei zati on Pages are three-
a way to visuali ze nehaery rleeadd ntea mes amW it daesi dstow
achieved through both the GPRIMNEwae n ReEAMEVWe me
Mi piages. Th
en
t

e second is to allow users of the
three dim sions prior to OV@ars. cFenatttldi .0 ST
compl emen t he owtl atf idre sikdmaggieiso m n@b sTer y@rtliiome Re v
tools. The final goal of these pages is to br
the breadth of data coming from the GPM Core
Al l three of tthhees ei nppaogveisa nhai kgl hg nidgohnip el | i ng nat u

1. ABOUT CESI UMJS

Devel oped by Analytical Gsaphrces memse onaCe gil 0
visualization package developad pabtliaafhSxt Wpeée
i sedisfor such ditvaemSanpgar Cobaes a®u his travel s
interface to access earthquake survivor stor.i
three di mensions.
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CesiumJSompatible with a vhutety bésgeoeppt ed
JavaScript Obj ebcats eNdo tfaotrimoant (cJa3 ON)d CZML ( Cesi u

CZML al | owlsy nfaonri ct ipmeoperti es, whi ch metainnse,t hat
such as color, opacity, position, or size, cal
CesiumJS age@wé s hpacki meline and a set of ti me

ani mation. CZML is use@ NRYi)ewer GPM Near Real

4

1x

Feb 10 2017 > : :
19:47-13 UTC @cesium Aag ) bing
(o | 20:00:00 UTC Feb 11 2017 00:00:00 UTC Feb 11 2017 04:00:00 UTC
I‘A ‘ lI 1! “‘K!ll.Alll:llll.A...ll ..... I ........ I..l......lll.llAlll,.lll

1. ISI NG CESI UMJS

Whil e navigating using CesiumJS might initial
t hrdeemensi onal interfacddheard aarre thereer alilrycitn
towards/ away fr oans Ezaoanhi ngalismo a&kmdwnut ), parall
panning), and around a fixed point (rotating

each of these maoit?omsy wibmhtvelWwew. i n t he

8 Mouse bTouch

Pan view

Left dick + drag

Zoom view

Right dick + drag, or
Mouse wheel scroll

Rotate view

Middle dick + drag, or
CTRL + Left/Right dick +
drag

All of the produsabk mbVemwmehbrexoaept the mobil
(EVMini), which by focusing on a single point
a circle ar ouAndo tthheer ftohcdanlg pooi mtooaedi dragbapanho
around the surface of the gl obe wddernagt hneo tc |oinc
the gl obe (i nistplddvedtlmosopthactree tohre vi ew.

Some of the iIintewvfeacdasfeaat mge i maeguinsde girradiewdi du
Mul-Satellite Retrieviahe VWRIweGP M n(dl MEBRTGORM duct
VG/ EMn be-omeusdidnveonsi on al products (gPMdded d:
Mi crowave I)mawgielrl (g@Mle) pr elchirpeiemanisomniaat ervadluu
give precipitation rate vahEves tanvd i&wletri niwdTdodp.

Heiaahst t he col or, i n which case only altitude
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Ot her methods of intermaditvindguahatntbeefapesi Wi |
their sections. Al iscafeetnh d gifbkthaobfda cteosn alnl avh ef
bottom r iOpnlket od dhremeu.ni Meor saalk ei sa tshca eaemmifgoiatpyt ur e
key. Thtiematiildalaluy dump tHh8&i adomtwemntos ao P NIGh & m@ ¢
by the file name and an integer that incremen

1-5



STORMD Data ViUseal iGuatdieon
Ver slion
Ma ¢ 091
20 GPMNEAR REAL TI ME VI EWER

2.1 NTRODUCTI ON

The GPM Near Real Time Viewer, found at
https://storm. pps.eosdi s. nas,a.wgocsyv /tshteo rfm/rcsets ipu
dewvwpled for CesiumldJS by theriP®IS DattahiVs sutaheza
visualizing Near Real Ti mee GPrMd ddit sap lwaay itto idro
There was no way to see the data Reftbr @i chewnl
usersd pel daa at amamegd syst ems.

The GPM Near Real Time Vi ewars emabladd etsheviuvihg
GMI ; Level 2 GPM Profil-FnggAkgoyi Phemc({ BPR@AOEFE) p

and Combi)naendd (LCecMBel 3 | MERG Hanmaft eHso utrh ep rpordougcrt es
GPMo€e satelElaitensovieacelhiemeviarntdu adi Irlé &loans i nue
dat aacaqruea red for as |l ong as th®n3tno wsoefe sdwaitnad o w
are visible at é&Aowywrghwenstiomefi Twsentay e avail a
interface enables efficient switching between

One of the chall enges i n a eavred okpe pntg ocan va eduefrf e
from t heThing eprfaawieded an opportunity-to test t
processed fddrneatsifomralt vBAhMndatea, BWMér yi |l es ar e
Every half hour, ®PRemaedatil MERGFI i émeagyamaiei achrleea t
for each of the Level 2 and 3 products. For t
i mager channels for both polarizations.

For thlerasewdtpmroducts, data pometsaasappébar sianheVi
gl obe. The progress of the satellite can be s
although increasing speed too much can cause
be fine, however.

National Aeronautics -STORM Home
4 and Space Administration

( AboutThisPage |

NAS

4

1x
Feb 17 2017
12:53:44 UTC

0\ e
\ < 11> N QCES|UM SourcesEssi, DigtalGlobe. GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA. USGS, AeroGRID, IGN, and the GIS User Community



https://storm.pps.eosdis.nasa.gov/storm/cesium/GPMNRTView.html
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There are a few options to nfAbe.utBddvhi sitdioanwgeo |
can be cl osef!|wpeaedltionkimg tthree bottom right. Th
clicking -ont Itihreedvhtigd>t | abelheed ubsoexr tchaant arlespol aa
| abel ed olnagtiittuuddee gr i d t o ti®teo w | lodtedbluotnt o@r.ick i ng
When the page is initialized, the first granu
Precipitation Rate aafqfuitrlea .b dthteo m waft ht hma ys 1t ¢
automated initial camera position, so it migh
few sdadiiev.adbfag stays visible and no data | oad
paden. tsha,s wsaer 4§ hma y ervetl iafpoymée hh etveaml ammer s @n a s

2. 2EVEL 1C GMI

Therae girseat deal that even casual scientists c
calcul ations provided by GMI. The 10 GHz chan
providing a good proxy for high wind speeds o
vpor transport 89 GHz channels il lustrate cl
deep convection El abor atse tal ggemietrlame dgyred g &

™

ThPM NRT Viewer makes avail abrlie htthee slsa stte npde rt
from GMI for the GHZ | oo inmgo rcthaln nen d¢ : v elr0t i ¢ al (
GHz H/V,V,2337GHG@Hz H/V, and 89 GHHMHhAYt eThetdatw
which Iis how they arkebtopEarchbbtobh HOF&nhel egst
temperature scale steps ifnrtoenm vballuse ftroo ny ell2l0o wK tt
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2. 3EVELGPROF

GPROF is the algorithm developed at NASA Godd
from GPM into v-ael attedph@EM pNsRTatVnoerwer, four v
available for visualizationRatPegcCpnvtatiiowne Ra
Precipitation Rate, aAsvi Phohebeli g, olLeRPeéci2p
avail Zrhilreuttenr Fot eesahsvariable, the color tabl
yell ow (high values).

2. 4EVE2B DPR

Wit hGRMeDRiradquency Precit-fhirmensoonBbadanf or mati o
precipitating cl ob@&PSM cNaRMT bvd eavequi rmehd.eel nvari ab

the DPR instrument: Surface PrecipiTyahka on Rat
acknowlheedg3eD nature of the DPR returns, all of
height | evel. This combines the overall struc
fields to get an overall sense of intensity a
AtPPS, DPR dat a -mirreutrecientverdvalns 30T-meeet &€i | es
segments tospepacief accteismed oin the interface. F

Height, the col or tab@PeRCGFsh iWirdenctiipciatla ttioo nt hTey poe
di sparate colorfisransichmegqcetmrvetdemdt g r
precipitation.
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2. EVEE2EB CMB

The DPR/ GMI Combined pdiomercsi comanlbi nefsot mat it &ovm
the versatil e Thmagarntyuftr ami @MIs. wi th the DPR p
variables are represented here asmwilTop BAai PRR
and Precipitation Type.
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2. EVIER | MERG

The version of t h@GHEMGO Rlevawiufeadrt fgre of -Hbbhe Hal f

incrementleMERG ocalgggrtegates i nftommatil dmtfi ooaomot h e
i maging/ sounding satellites as well ag infrar
Oldegreettonmga t Tthergr i d. al so a morphing mechan
what microwave iomakgeed yl iwkoeu | bde thvaeveen Iscans when
availabl e.

The only variable avaialteebhewhsscsSuhtasamBreolp
Precipatatiaon2R GPROF, BfchRIB,e anmoa 2aB ICMB.i nt s
i hhe visualization of | MERG, the threshold fo
rather thamhher. e li snnmmdrt.i me mechanism for | MERC
singl e spatnc hoifng ihbmeet. weSemi  diisf feeftfgincbiuel MERGuUr mins g
| MERG t o -hahsperdodatch s remains time consuming be
removing the.|l MERG point
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3.8TORM VI RTUAL GLOBE

3.1 NTRODUCTI ON

Upon realizing 6BM MBBfwelr avatsgoli tt mmde sense
technol ogy and applyaintd ppo oddluetdatna dant cdher Uisretr
see static preview images of sheghvarvabl abl es
THORONY i mieewer tool . Nei tdemeaosulobdat epgraéesaemnt ot
could they combine sat el loivteer idmaigveerny iwiittehr faa cse
STORM Vi r t(usalMTORGMroeb@ep i ns-vablsa ngglieven visuali zat
showing precipitation rate. I n that sense, it

2A 2ADPR O Ter @ o 2015.01-31 23:22:21 2015-02-01 00:54:54 5264 hdf5

3A 3GPROF O ter @ @ 2015-02-01 00:00:00 2015-02-01 23:59:59 32 hdf5

3B 3IMERGHH O e @ @ 2015-02-01 00:00:00 2015-02-01 00:29:59 1 hdfa

3B 3IMERGHH O Ter @ o 2015-02-01 00:30:00 2015-02-01 00:59:59 2 hdf5

2A 2ADPR O ter @ @ 2015-02-01 00:54:55 2015-02-01 02:27:27 5265 hdf5

3B 3IMERGHH O e @ @ 2015-02-01 01:00:00 20150201 01:29:59 3 hdf5

3B 3IMERGHH O Twer @ 9 2015-02-01 01:30:00 2015-02-01 01:59:59 4 hdf5

3B 3IMERGHH O s @ @ 2015-02-01 02:00:00 2015-02-01 02:29:59 = hdf5

27 2ADPR O T @ @ 2015-02-01 02:27:28 2015-02-01 04:00:01 5266 hdf5

3B 3IMERGHH O Ter @ o 2015-02-01 02:30:00 2015-02-01 02:59:59 6 hdf5

3B 3IMERGHH O Ter @ 9 2015-02-01 03:00:00 2015-02-01 03:29:59 7 hdf3

3B 3IMERGHH O e @ @ 2015-02-01 03:30:00 2015-02-01 03:59:59 8 hdf5

B 3IMERGHH O ter @ @ 2015-02-01 04:00:00 2015-02-01 04:29:59 9 hdf5

2A ZADPR O e @ @ 2015-02-01 04:00:02 2015-02-01 05:32:34 5267 hdfa

3B 3IMERGHH O Ter @ o 2015-02-01 04:30:00 2015-02-01 04:59:59 10 hdf5

3B 3IMERGHH o = :00: :29:

Al ong with only having one variable per produ
VGand GPM NROne&iiemeagl vear ¢ hee pWibgtsheb@tVeedN.RT

Vi ewe rp,r opcoesstsed f il es are generated in CZML f o
dynamic capabilities. For STORM VG, even if th
processing a whaoNiei Ipeasr ail dAsu nsreieeiadhh,iostthiiasc e | ever a

|

sersiede Java codegand oHRRS obmandbpétlysgeoart at e
necessary informati @astomg8nerate the points

Most Level 2 and Hegsel a§eproduSTORMaNiIi beual G
of the Level 2A GPROF, Level 2A DPR, and Level
3A GPROF and IHevwblur3 arMBR® ai hedsedt nhr oduct s,

mi nutes of daadagiavendi spphbayh@btuas @f sava? ®d. The s

bel ow all ows navigation through the swath. Th
i ndiwhatte segment will be |.0akerd lwhvdle Rldgruisdd en
of the data are visible upon | oad.

STORM Virtual Globe

GCOMWI1-AMSR2 GPROF
2017-01-31 2307-0046UTC

Minute Range: 0-15
0
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For all products in STORM VG, the URL contain
ot hers. There are tilhifrreceonehuehyi stthegppahamere
swafish awhi,cihsed i-masevdathroducts to set the init
| oadeith,eigwidi,ch defines the elevation of the c:
parameters is dynamically updated as the wuser
The most aspefca VGfs StTIODRMabi | ity to mouse over |
di scover themThisawawabeedonebawietdh oarn yg rpi rdoddeudc.t
points from the DRBR RAsDP&memtd |2B adMB pgriovdeu ctth
altitude, t-bi mméndoiwordalr rtefrereence. Not only <cart
prpctation, but also its depth, expoNotneg hot

that regardless of the pr odQu.cil,o00 milndyehpe reccii pg t
on t he apreosthotw)n t o prevent teovimainkyl e@,0inlteswifmn
the browser.

As discussed in the section on CesiumJS contr
motion, including full zoomAfAbcoaunte rTaainsd tPaatgieo n ,
ASc awiendows can beg ctidhobsuetdt cbny icn itchkeiinr bottom r |
can be reopened by clicking on their | abel s.

|l atitude/l ongitude grid which can help provid
mi ddlbhe oftean.
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